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intake, and repeated anthropometric data. For 16 products, participants reported their 23 consumption frequency of labeled organic foods (never, occasionally, most of the time). An 24 organic score (OS) with a maximum of 32 points was computed. The associations of the OS 25 (modeled as quartiles (Q)) with change in BMI during follow-up (on average 3·1 y), and with 26 the risk of overweight and obesity were estimated ANCOVA and multivariable logistic 27 regression. A lower BMI increase was observed across quartiles of the OS (mean difference 28 (95%CI) Q4 versus Q1= -0·16 (-0·32, -0·01). An increase in OS was associated with a lower 29 risk of overweight and obesity (among non-overweight and non-obese participants at 30 inclusion): odds ratios (95%CI) Q4 versus Q1 were 0·77 (0·68, 0·86) and 0·69 (0·58, 0·82), 31 respectively. Concerning obesity risk, the association was stronger among participants with 32 higher adherence to nutritional guidelines. This study supports a strong protective role of 33 consumption frequency of organic foods concerning the risk of overweight and obesity that 34 depends on overall dietary quality. Upon confirmation, these results may contribute to fine-35 tune nutritional guidelines by accounting for farming practices in food production.
36

Introduction
37
The global obesity epidemic, involving multifaceted origins, is a major public health issue (1) .
38
Overweight and obesity contribute to the global burden of chronic diseases (2) -especially 39 type 2 diabetes and ischemic cardiovascular diseases (3) , along with cancers (4, 5) . 40 Among the factors involved in the etiology of obesity, excess caloric consumption, sedentary 41 lifestyle and genetic susceptibility are well-recognized, but there is a growing concern for the 42 identification of novel factors involved such as gut microbiota (6) or environmental chemicals 43 (7) (8) (9) (10) . 44 Among the different dietary factors, organic food is of major interest since it presents multiple 45 features that could potentially protect from weight gain and obesity. Notably, compared to 46 conventional food, organic food has been suggested to present better nutritional values 47 concerning fatty acids profiles and specific micronutrients (11) (12) (13) . Nonetheless, the possible 48 implications at an individual level in terms of daily nutrient intake are unknown due to the 49 lack of food composition tables accounting for farming practices. A small number of clinical 50 studies have been conducted that compared specific nutritional biomarkers according to the 51 type of diet (organic or conventional). However, due to short study durations, these studies 52 were not well-equipped to provide reliable results, and findings were inconsistent (14) . 53 Organic foods are also characterized by a markedly low level or an absence of pesticide 54 residues, as repeatedly reported in food residue analyses (11, 14, 15) and in experimental studies 55 showing that adopting an organic diet leads to a drastic reduction in pesticide residues and 56 urine metabolites in children and adults (16) (17) (18) (19) (20) . For most pesticide families (organochlorines 57 (now banned in the EU but still persistent), organophosphates, and pyrethrynoïds), a large 58 number of molecules have been recognized as endocrine disruptors (21) , leading to possible 59 metabolic disorders (22) . Indeed, a higher exposure to some of these compounds has been 60 associated with a higher risk for obesity or type 2 diabetes in humans (9) . 61 In this context, consumption of organic foods might contribute to the management of weight 62 gain and of obesity risk. In a recent cross-sectional analysis based on the NutriNet-Santé 63 cohort, we showed that participants identified as regular consumers of organic food, 64 compared to non-consumers, presented reduced odds of being overweight or obese (-36% and 65 -62% in men and -42% and -48% in women, respectively) (23) . Comparable findings were 66 reported in the German National Nutrition Survey II (NVS II), a nationwide food 67 consumption study conducted among 13,074 adults: German buyers of organic food exhibited 68 healthier lifestyles compared with non-buyers, and presented lower body weight (24) .
69
To the best of our knowledge, no epidemiologic study has yet investigated the prospective 2) occasionally; 3) never ("too expensive"); 4) never ("product not available"); 5) never ("I'm 102 not interested in organic products"); 6) never ("I avoid such products"); 7) never ("for no 103 specific reason"); and 8) "I don't know"). For each product, we allocated two and one points 104 to the "most of the time" and "occasionally" modalities, respectively (and 0 otherwise) -since 105 the objective of the present study was to focus on the level of frequency, and not on reasons
106
for non-consumption. min of brisk walking /day or equivalent).
164
The inquired baseline health data included use of medication and self-reported history of 165 diseases (cancer, cardiovascular diseases, hypertension, dyslipidemia and diabetes).
166
Statistical analysis
167
For the present study, we used data from volunteers who were included before June 2014 and
168
initially aged 18-74 y. Among them, we selected those 1) who completed the organic 169 questionnaire, 2) with baseline anthropometric data and at least one measurement during 
173
The participants included (N=62,224) into our analyses were compared to those excluded,
174
using Mann-Whitney-U tests and Chi square tests.
175
Baseline characteristics were presented by quartiles of the organic score. Values represent 176 means (±SD) or percentages, and P-values were calculated using linear contrast tests (for 177 continuous variables) or Chi square trend tests (for categorical variables).
178
The association of the organic score with BMI change was assessed by covariance analysis
179
(ANCOVA), modeling change in BMI as a percentage of the baseline value. Mean differences 180 (95% confidence intervals) were presented across quartiles of the organic score. Three 181 different models were performed. The first model was adjusted for baseline age and gender.
182
The second model was further adjusted for year and month of inclusion, follow-up duration, Components of the organic score across quartiles of the organic score are shown in Table 2 .
221
In the first quartile (Q1), participants mostly reported no consumption of any organic (especially vitamin C and phenolic compounds) in organic plant foods (11) (12) (13) . While observed 315 differences in nutrient content can vary by about 10-68% at the food level (not accounted for 316 in our study), it is possible that the overall variations of nutrient intake in an organic diet is 317 sufficient to affect weight management (42, 43) . However, this remains to be further evaluated. that have related obesity and type 2 diabetes to pesticide exposure (7, 9, 10, 45, 46) . Thus, unlike the 324 consumption of pesticide-free or only slightly contaminated plant products (11, 14, 15) by disrupting glucose homeostasis (49) . In addition, some pesticides have been shown to affect 348 the regulation of eating behavior and the differentiation of adipocytes (50) .
349
Further studies are necessary to better evaluate metabolic disruption and the "obesogen" 350 capacity of endocrine-disrupting chemicals contained in conventional foods.
351
Strengths and limitations
352
The main limitation of our study is that it is based on self-reported weight and height data. ( High school diploma 1·00 0·80 (0·56, 1·14) 0·97 (0·69, 1·35) 0·82 (0·55, 1·20) 0·48
Post-secondary graduate 1·00 0·95 (0·78, 1·15) 0·92 (0·75, 1·12) 0·69 (0·55, 0·87) 0·003
Physical activity
<30 min/day brisk walking 1·00 0·68 (0·51, 0·90) 0·76 (0·58, 1·01) 0·53 (0·38, 0·74) 0·001 ≥30 min/day brisk walking or equivalent 1·00 0·97 (0·80, 1·18) 0·90 (0·73, 1·10) 0·74 (0·59, 0·92) 0·01
Smoking status
Never or former smokers 1·00 0·95 (0·81, 1·11) 0·90 (0·76, 1·06) 0·72 (0·59, 0·86) 0·001 
